Idiopathic infantile hypercalcaemia was first recognised in 1952 by Fanconi et al, Lightwood, and Payne. [1] [2] [3] Most authors have distinguished 'mild' cases of idiopathic infantile hypercalcaemia,4 who make a complete recovery, from 'severe' cases,' who present in a similar fashion but are characterised by congenital defects and considerable long term morbidity. It is as yet unproven whether the two forms represent differing polarities of the same pathological process or two separate disease entities. 5 The focus in this study is on the severe form of idiopathic infantile hypercalcaemia of the Fanconi type.
Features of the syndrome include a distinctive 'elfin like' facies,6 renal and cardiovascular abnormalities (supravalvular aortic stenosis and peripheral pulmonary artery stenosis),5 7 and moderate to severe degrees of mental handicap.'"'' The children also have a peculiar psychological profile and specific personality characteristics, which seem to distinguish them from other mentally handicapped groups.Their verbal abilities tend to be superior to their visuospatial and motor skills,9 11 and they show high rates of emotional and behavioural disturbances and hyperactivity.8"
The cause of the syndrome is unknown. Prenatal growth is involved as the birth weights of the affected children are significantly lower than normal, and cardiac murmurs are often noted at birth.7 Symptoms of hypercalcaemia present during the first year, the peak being between 5 and 8 months of age; 2 but there is often considerable delay between the onset of symptoms and diagnosis. Martin et al found the mean age at diagnosis to be 12 The present study examines the relation between age at diagnosis and subsequent cognitive abilities, attainment, and behaviour in 43 mentally handicapped, school aged children with documented evidence of hypercalcaemia in infancy who had been treated with low calcium and vitamin D restricted diets.
Subjects and methods
The children were drawn from the membership of the Infantile Hypercalcaemia Foundation, a parent support group that holds the only register of affected children in the United Kingdom. The parents of 52 children (who had an age range of 6-16 years) known to the Foundation were approached for permission to include their children in the study. Consent was obtained for 49 of the children. Thirty three of these children had been examined by Martin et al as part of an earlier study and had been found to fulfil the criteria suggested by these authors for a diagnosis of the Fanconi type idiopathic infantile hypercalcaemia.7 The hospital records of the remaining 16 children were examined and evidence for a diagnosis of the Fanconi type of idiopathic infantile hypercalcaemia in accordance with these criteria was found in 10 cases. The final sample thus comprised 43 children. Characteristics of the sample and medical data obtained from hospital records are presented in the Table. All the children had been placed on a low calcium and vitamin D restricted diet after diagnosis, for periods ranging from six to 66 months, and a few were still on the diets at the time of the present study.
Each child was seen individually, either at school (34 children) or at home (nine), and assessed on the following measures, without specific knowledge of the age at which the diagnosis had been made:
(1) Intelligence was determined using the Wechsler intelligence scale for children-revised (WISC-R).'5 (2) Reading and spelling attainment were assessed Parent and teacher ratings on the Rutter scales indicated high rates of behavioural and emotional disturbance in the sample. Altogether 53% of the children showed disturbed behaviour both at home and at school, and a further 35% were rated as disturbed either at home or school. Only 12% of the sample scored below the cut off for deviant behaviour on both the parent and teacher scales. These rates of disorder are significantly higher than the rates reported by Rutter et al for groups of normal children (p<0.001) and also mentally handicapped children (p<005).19 The children were also found to be significantly more hyperactive on these scales than both normal children (p<0.001) and other mentally handicapped children (p<0-05),2t with 72% of the sample displaying hyperactive behaviour either at home or at school or in both settings.
Age at diagnosis and subsequent IQ and behaviour. In view of floor effects on the WISC-R verbal and performance lQs, the relation between cognitive abilities and age at diagnosis was examined using the sums of scaled scores on the WISC-R subtests.
Over the total sample there were no significant correlations between age at diagnosis and the sums of scaled scores on the WISC-R full scale, verbal scale, or performance scale. For the 22 readers and 23 spellers there was also no relation between age at diagnosis and performance on the reading and spelling tests. Examination of scattergrams of the relations among these variables, however, revealed three cases with an extreme score on only one variable, which may have distorted the relations.
These three cases.comprised the one whose chronological age was by far the highest at diagnosis (47 months), the one with the lowest chronological age at diagnosis (3 months), and the one with the highest IQ score (full scale IQ=89). Excluding these three children from the sample, a negative correlation was obtained between age at diagnosis and the sum of scaled scores on the WISC-R performance scale that was just short ot conventional significance (r=-0-25, p=0.06). This suggests a tendency for children who were diagnosed later to perform more poorly on tasks involving non-verbal visuospatial and motor abilities.
Examining the relation between age at diagnosis and the Rutter scales, there were significant positive correlations with the total behavioural deviance scores on the teacher scale (r=0-30, p=0.027) and with the hyperactivity subscale scores on both the teacher and parent scales (r=0-41, p=0004 and r=0-28, p=0036, respectively).
Discussion
Age at diagnosis has been accepted as the best estimate of duration or severity of hypercalcaemia in this condition. Unlike, for example, congenital hypothyroidism, it is not possible to date the onset of hypercalcaemia. Cases have been documented with normal plasma calcium concentrations at birth and in the first few months of life.21 Hypercalcaemia almost certainly develops at variable times during the first year of life. Moreover, plasma calcium concentrations at diagnosis cannot be equated with severity as rapid rises in plasma calcium concentrations might theoretically precipitate earlier diagnosis. This hypothesis is compatible with the present finding that plasma calcium concentrations were inversely related to age at diagnosis (r= -0 26, p=0047), although an alternative explanation for this finding is that it reflects the natural history of hypercalcaemia to resolve over the first few years of life. In either event, recognising its limitations, age at diagnosis seems the best index to study the possible long term effects of idiopathic infantile hypercalcaemia.
In contrast to earlier assumptions,5 12 we have found no evidence to support the suggestion that earlier diagnosis may alter overall intellectual ability. More detailed analysis of the psychological profile of these children suggests, however, that hypercalcaemia may indeed have long term effects on certain cognitive functions. The peculiar abilities of these children have often been alluded to but until recently had not been comprehensively studied. We have observed, and reported more extensively elsewhere, "l significantly better verbal scores on the WISC-R than visuospatial and motor skills in these children. Given that later diagnosis of hypercalcaemia is associated with lower scores on the WISC-R performance scale, without a similar effect on verbal scores, it is possible that hypercalcaemia, or a related variable, may have a differential adverse effect on the development of these non-verbal skills.
Behaviour disorders were first noted in this syndrome by Arnold et al,5 and their findings have since been confirmed. " The finding that later diagnosis was also associated with more deviant behaviour and hyperactivity later in childhood was unexpected. Effects of ill health and hypercalcaemia can be postulated at several levels -for example, prolonged ill health and feeding problems in infancy would possibly disrupt the development of stable behaviour patterns. Hypercalcaemia is known to cause psychiatric disturbance in adult life,22 and there is now some clinical evidence that it can affect certain areas of psychological development. Detailed histological data on brain morphology from cases with this condition are lacking, and to our knowledge there has been no study of brain cell growth in the presence of hypercalcaemia. Although this study requires confirmation and needs to be extended to include cases with the same phenotype but without documented evidence of infantile hypercalcaemia (Williams-Beuren syndrome), there is now some evidence that hypercalcaemia may adversely affect subsequent development and behaviour. Thus although it is fairly rare, it is a condition worthy of note as it is both simple to diagnose and simple to treat.
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